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ENHANCING PERFORMANCE UNDER STRESS BY INFORMATION ABOUT ITS

EXPECTED DURATION--SECOND ANNUAL REPORT

This study attempts to expllicate the "tour of duty”®
phenoienon, that has been found effective In promoting
endurance in a varlety of combat settings. The basic
vremise which serves as the rationale for this effort 1Is the
" ldea that knowing when a partlcularly stressful ordeal will

terminate may signlflcantly augment our capaclity to mobllize
coping resources, The particular research strategy rests on
the utillzation of a speclfic laboratory paradigm, namely,
the Cold Pressor Test (CPT). At the same time, however, the
speclfic research questions are formulated In a manner which
makes them easlly translatable into real-life fle.d
conditiona. In addition, as stated In the contract, inltlal
steps will be made to actually carry out a plliot study with
soldiers in order to test the practical applicablllity of
some of the experimental flndings. ‘

Since the studies In this report consist of an
integrated research program, before describlng the work
performed during the second year, It s usefu] to summarize
the main ground covered during the first year of research
(Breznitz, 1988; 1989).

The flrst, and most important finding was that the
*tour of duty® phenomenon could be demonstrated within the
controlled environment of the experimental laboratory.

Thus, using the (CPT), we found that subjects who dld not
have any Information about the duration of thelr ordeal,
were less successful In completing the task of holding thelir
hand in the lce-cold water for a full four mlnutes. By
comparison, subjects who were told In advance that the CPT
consists of four mlinutes, and )In additlion were given a clock
which monltored the time, were better able to endure the
paln. Moreover, essentlally simllar results could be
documented in the second task, that of pressing the
dynamometer, a task which called for majJor physical
exertion. On both of these tasks the advantage of full

- Information over no Information was clearly slignlficant.

. Subjects who recleved Invalld Information at the start,
either false-short or false-long Information with subsequent
- correction, fell between these two extreme groups. This
indicates that whatever advantages subjects In the
false-short conditlion had prior to the information change,
were compensated for later by the disadvantage of hearing
that the task was longer than origlnally expected.
Essentially the same loglic applies to the second information
change condition, namely, the Inlitlal disadvantage of
anticipating a very long task, were offset tolsome extent by
the advantages of learning that the task was )n fact
shorter. It Is of some Interest to note that the
disadvantages In both cases were apparently more potent than
the advantages, otherwise It would be hard to explaln why
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the overall performance of these two groups fel] short of
the full information group.

Although the two stressors, the Dynamometer Test and
the Cold Pressor Test are very different in terms of the
quallty of the stress itself, as wvell as the type of copling
they call for, It Is important to note that subjects who
successfully completed one of them had a much better chance
of completing the other one as well. Thlis may indicate
elther Indlvidua) differences In terms cf comitment to the
experlmental procedure, or the effects of success and
fallure on the first task on subsequent erdurance. Such a
"positive recency effect® would, of course, be anticipated
to be much stronger when the two consecutlve tasks are more
simjlar.

The relationshlps between endurance and
psychophyslological iIndicators of stress are of special
interest. Thus, the onset of the stressor was always
characterized by a signlficant Increase in heart-rate. More
important, however, is the finding that heart-rate can give
us some clue about the percelved difficulty of the task in
the various Information conditionas. The finding that the
timing of the maximal heart-rate was systematically related
to iInformation about the antjicipated duration of the task is
particularly promising. Thus, subjecte who expected the
Cold Pressor Test to last flve minutes reached the maximal
heart-rate earlier than those walting for four mlnutes, who
In term reached their peak heart-rate earlier than those who
thought that the task will last for three minutes only. 1In
other words, the longer the anticipated duration, the more
stressful the task, with the conseguence of earlier onset of
what might indicate a "crisis" experienced by the subjects.
1t is therefore not surprising that subjects who could not
successfully finish the task reached the point of maximal
heart-rate earller than those who did, Indicating that for
them the task was more difflcult.

Elevatijons In heart-rate are by no means negatlve
indicators, as suggested by the finding that, on the whole,
subjects who successfully completed the task exhlblted
higher maximal heart-rates than those who were unable to
endure the task untll the end. This is in line with the
argument that subjects need to moblliize their energy in
order to better cope with the stress.

On the level of individual differences, there wvas a
potentially promising Indication that denlal of stress
reduces endurance, and that external locus of control
enhances performance.

The main reason for adding the Dynamometer Task that
was used Iin all of the five experimental groups tested so
far, was to overcome some posplble limitatjons of a single




stressor procedure. Thus, It was Important to discover
whether the role of Information, or lts absence, In
enhancing or reduclng endurance, is basically the same In
the two different types of stressors. The results so far
indjcate that.such is the case, contributing to our
confidence in the generalizabllity of our findings. The
differences between the Dynamometer Task and the Cold

. Preasor Test are several: One calls for physlical exertion,
" whereas the other for the abllity to endure palin. One

" becomes more and more difficult as time goes on, whereas in
the case of the Cold Pressor Test, enduring the initial
immersion of hand lnto the ice-cold water may be a major
problem. The Dynamometer Task §s much shorter, and much
more intunsive, and this poses some }imits on the amount of
within-task manipulations that can be tested.

A principal component of our research strategy is to
move from relatively simple designs into more complex ones.
Thus, It |s important to be able to utllize within-subject
designs, particularly in view of our lnterest In the role of
experience on subseguent endurance of similar tasks.
Consequently, during the f£irst part of the second year of
study, we have embarked upon a systematic Investigation of
the effects of repeated exposure to essentially the same
stressor, namely, the Cold Pressor Test.

A necessary stage in our attempts to advance this
methodology, consists of studying the effects of hand
dominance and order effects on overall endurance. Such data
are necessary ln order to provide a sufficiently broad data
base that wil] allow subsequent more complicated research
desjgns, without undue worry about these obviously relevant
factors which need to be controlled.

Two groups of subjects were tested with the CPT twice.

~ The dominant hand first group (DF) started with the dominant

hand In the lce-cold water, followed by a flve-minute perilod
of relaxation, and a second CPT using the non-domlnant hand.
In the non-dominant hand first conditlion (Group NF) the
order of the hands was reversed. Sublects In both groups,
. onh both trials, were told to keep thelr hand in the water
untll told to remove it. Thus, this was similar to the
condition of the No Information Group as descrlbed In the
Flrst Annual Report. 1t was thought Important to utlllze
this particular informational condition In order to reduce
effects of knowledge of time from the first task to
antliclipation In the second one. As in the orliginal No
Information Group, there were no clocks and subjects’
watches were removed prior to the start of thﬁ experiment.
Table 1 describe=s the experimental design. !
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Subjects were 42 female students at the Unlversity of
Balfa who were pald for participating in the experiment.
They were randomly distributed between the two groups. A}l
subljects had right hand domlinance.

Table 2 presents the percentage of subjects In each
group and In each condition that were able to endure the CPT
for four minutes, which, as ]n our previous studies, Is our
external crilterlon for success. .

Table 2 iIndicates that there Is a small, though
statistically insignlficant advantage to the non-dominant
hand. 1t 1s concelvable that there is a slight tendency due
to a higher pain sensitivity in the dominant hand, but thls
requires further expllcit study. In additlon, the second
trial appears to be less stressful than the flirst one. That
effect also does not reach statistical signlflcance.

These results reduce some of the problems assocliated
with exposure to repeated stressors by the same subjects.
Subsequent research as planned in the contract, need not put
undue prewlum on ovrder effects, hand effects and effects of
experience. .

The finding that the chances of successfully finishing
the task on the second trlal are somewhat greater than on
the first one, has several interesting psychological
ramifications. Foremost among them relates to the influence
of percelved success on sSubsequent encdurance. In other
wvords, having experlienced success on the first trlal may
have significant positive effects on endurance on a second
simllar task. This Is not unllke the tralning of competence
and effectance.

In order to galn additional Insight iInto this |ssue,
the relationship between success and fallure on the two
tasks vas tested. The resuits are clearcut: All five

u u
2lso on the second task. Two additional subjects that did
not succeed in the first task, did so on the second one.
The practical potentlal of this finding is quite
far-reaching. Thus, for instance, one could pace the
difficulty of a set of streqsors systematically In such a




Table 1: Experimental deasign for Groups DF & NF,

Trlal | Trial 2

Group DF R Hand L Hand

L Hand R Rand

- s s n wn G G G S Y G R B W S G G A e S

Group NF

frjals, <(Percentages)
Triatl 1 Trial h

- D T AP AP e D R R G R S R G e T YD Ty G D GP SR GE G G SR W B Gy T e W W A e

Group DF 10 19
Group NF 14 14
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minute, and ‘..e amount of subsequent informatlon change |s
also longer by one full minute,

Group 7 consisted of sublects who were glven more
sxtreme false-long Information, namely, that they have to
endure the Cold Pressor Test for six minutes, Prlor to the
expliration of two minutes, this was subsequently reduced by
two minutes to ensure that all our subjects uitimately
" expect a four minute duratlon.

Follovwing the first (CPT), subjJects were glven two
minutes for recovery, followed by a second (CPT). Thls
consisted of reversing the Information conditions of Groups
6 and 7, respectively. Thus, subjects in Group 6 recelved,

on the second trilal, false-long information with subsequent
reduction, and sublects In Group 7 false-short Informatlon
with subsequent increase.
: Table 3 describes the experimental design according to
groups and information conditlons.

Insert Table 3 about here

A L L L L T T T T X YR X e

The speclfic deesign employed makes It thus posslible to
utlllize comparisons between Groups 6 and 7, as well as
within each group between the first and second task.

Dependent varjabijes

As In the previous experiments, our maln focus conslists
of the behavioral measures of endurance. Therefore, the
frequency of subjects carryling out the task to its
successful completion, as well as the exact time of “glving
up® was measured. Heart-rate was taken contlinuously
throughout the entire experimental sequence. Subljective
reports of stress, as wel] as responses to direct questions
pertalning to the varlous features of the experiment, were
secured shortly after the termination of the experiment. 1In
addition, as In earller experimants, a short battery
including Beck’s Hoplessness Scale, as well as the Locus of

Control, and the Denla) Scales was also given.
: 1

All sublects were male students at the University of
Halfa. They were recrulted from the entire body of students
on & voluntary basis. A fee of 1S20.00 was offered for
participation. Al]l subjects were tested individually.

. Only subjects who were |{n
perfect health could participate. At the onset, as well as
after learning the purpose of the study, subjects wvere
reminded of thelr privilege to terminate the experiment at
any moment, without prejudlicing their remuneration. Only
after obtalning a signed Informed consent form did the
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There were 18 subjects In Group 5, and as In Group 4, all
were male students at the University of Halfa. Whereas In
Group 4, 56% of the subjects could keep their hand In the
water for four mlnutes, the percentage In Group 5 was 67%.
Although this dlfference Is not statistically significant,
It suggests that due to prlor experlence of the Group 4
subjects, they apparently did not trust the three minute
goal from the onset. This could partlally explaln thelr
relatively reduced performance. The absence of a
statlstically significant difference can also relate to the
fact that the two consecutive tasks are not very simlilar to
each other, thus reducling the learning effect from the first
to the second. Further research needs to be done in order
to analyze the effects of false promises on two exactly
ldentical stressful tasks,

EXTENSION OF THE RESEA -
With the exception of Groups § and 2, that compared no
Informatlion with full information about duration of the

stressful task, the different experimental conditions
studied so far sample only a narrow band of the dimensions
involved. Thus, in Groups 2, 3, 4 and 5 the expected
duration of the Cold Pressor Test varies between 3 minutes
to 5 minutes only. For the same reason, change {n
information, whether encouraging or discouragling, was never
more than one minute. The findings concerning these factors
muet, therefore, be viewed In the context of the above
limitation. 1In order to provide a broader data base, |t was
thought worthwhile to add yet two additional experimental
conditions. The maln rationale for the cholce of the
parameters involved was to broaden the spectrum
parametically, to more extreme conditions. Although these
two additional experiments do not appear in the original
contract, thelr potential contribution to the understanding
of the cata so far, warranted this extra effort.

Furthermore, In view of the fact that within-subject
designs using the Cold Pressor Test are relatively immune
from order effects and hand effects, we could now utllize
the combinatlon of both between- and within-subject designs.
Conslidering the contribution of Individual differences
within each experimental condition, such a combined design
greatly increases the power of our analysis.

Method
A new, more extreme falae-short conditlon consisted of

subjects that were asked to endure the Cold Pressor Test for
two mlinutes only, with a subsequent correctlon for two
additional minutes. Thus, Group € Is more extreme than
Groups 4 and 5 on two levels: In the first place, the
expected duratlion of the stressor Is shorter by one full




way that subjects will experience success In the early
stages, thus increasing thelr chances of succeeding on the
~ore stressful tasks as well. ,

Experlence, however, s a package deal, and It iIs
Important to find out what happens to those subjects that
fall on the first task. In order to test the Impact of
_fallure on subsequent performance, the data on subjects who
" did not endure the first task for four minutes was analyzed
separately. Out of 37 such subjects, 24 kept thelr hand
lmmersed, on the second trial for a shorter duratlion than on
" the first trilal. Three kept It for equal times, and ten
longer than before. These results suggest that subjects who
did not succeed on the first task are twice as llkely to
- endure less on the second one.

We now approach an lssue of cental importance. Since
our research program consists of sltuations where there is
change in information concerning the duratlion of the
stressful task, such Information change may signlficantly
reduce the credlibllity of similar Information on a second
subsequent task. In more practical terms, If It were known
that certaln types of informatlon wvhich Is not verlidical is
effective In enhancling endurance, the question still remains
whether this is a one-time possibility onljv, and to what
extent js Jts subsequent usage Jeopardized. Thls ought to
be viewed In the context of research on false alarms as
studied by Breznitz, 1984. Thus, In one of the groups
studled durling the first year of research, namely, Group 3,
subjects were lnitlally glven longer duratlons than they
were subsequently required to endure. At some polnt durlng
the task itself, this was then corrected, producing the
Impact of encouraging disconfirmation. Such a manipulation
iIs In fact very much In line with the formulations about the
false alarm effect, and It stands to reason that there is a
certain amount of credibllity loss involved. By contrast,
Group 4, as described in the First Annual Report, was glven
inltlally shorter durations, with subsequent discouraging
change. Psychologically, this corresponds to producing
fajse promises which are In a way the mirror Ilmage of false
alarms. Speclfically, after reallzing C(as in Group 4) that
the Dynamometer Task was prolonged, they could expect that

- the Information about the duratlon of the Cold Pressor Test

. 1s also not credible.
, In order to test for this effect, a speclal experiment,
utilizing a separate group (Group 5) was carrled out. In
thls group, the Dynamometer Task was glven for 70 seconds
(without any change en route), followed by CPT Instructions
for three minutes with subsequent change to four. By
comparing the results of Group 5 with those of Group 4, the
Impact of prior change on the CPT could be ascertained.
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Trial § Trial 2
Group 6 2+ 2 6 -2
Group 7 6 - 2 2 + 2

Group Mean SD Source SS D.F. F Sig.

6 219.6 48.9 .
Between 25,493 1 4.98 P<.05

7 168.3 91.3
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experiment proper begin. (See Appendix D of the First
Annual Report for the exact forms used).

CPT i3 one of the best researched stressors, and while
obviously palnful, does not produce any harm. The durations
used in this study, as well as the water temperature (1-2
degrees Centrigade), are well within the range documented
harmless.

. Two experimenters were used for the
testing of each subject. The laboratorles consisted of two
adJacent rooms with a one-way mirror between them. The
l1ighting In the control room (hosting the experimenters and
the lnstruments) was always weaker than In the subject room,
allowing the observation of the sublect without his
awareness. Upon arrival, the subject was greeted by one of
the experimenters, and seated In the sublect room. After a
serles of questions concerning hls health status, the
subject was asked to give his signed consent to participate,
and to agree not to discuss the detajls of the experiment
with anyone outside the laboratory. He was then attached to
the polygraph (Grass, 7D) In order to obtain continuous
readings of heart-rate. The electrode consisted of a
photoelectric cell (Type TTY) which was attached to the
subject’s right earlobe. Thls attachment was found less
sensitive to artifacts related to minor movement, and at the
same time allowed the free use of both hauds. Immediately
after finding the quality of the heart-rate reading
satisfactory, the subject was glven the ‘Baseline
Instructions’. 1In order to ensure reljabllity, all
Instructions were recorded in advance, using an FM audlo
recorder.

The ‘Basellne Instructions’ were the same for all
subjects, irrespective of thelr subsequent experimental
treatment: *"For your particlpation in the experiment you
will recelve a basic sum of 1S20.00. We are Interested to
read your lowest heart-rate, so please sit quietly for a few
minutes, and try to relax as much as possible."®

Next followed two minutes of ‘Baseline’ recording,
followed by the first task, according to the speclfic
information condition to which a particular sublect was
allocated on a random basis. The Instructlions were: °®Don‘t
do anything unti!l you get specific Instruction to begin. In
a short while you will be asked to immerse your left hand In
a bucket full of ice and water, and keep It there for two
(or six) minutes., At the moment that you immerse your hand
and press the bottom of the bucket, the clock In front of
you will start. The jce-water Is very cold, but not
dangerous. | repeat, you have to keep your hand immersed
for two minutes, and press the bottom of the bucket all the
time. Remember, you may terminate the experiment at any
moment. If you are able to finish the task you wil) recelve
1510.00 )n addition to yq%r previous earnings. START!®




In the false-short condition, Group 6, exactly after
one minute and 45 seconds, the followlng correction was made
via the Intercom:t "Pay attentijon! The time was prolonged
from two to four minutes, and the conditions remain as
before.® In the false-long condltlon, Group 7, the
Instructions read: ®Pay attentlon! The time was shortened
from six to four minutes. All other condltions remalin the
- same.”
' Following the termination of the Cold Pressor Test
_Celther by the subject or after four mlnutes), sublects were

told to finish and remove their hand, and the experimenter
entered the room to wipe the subject’s hand with a towel.
. He was then told: "You can now relax and try not to move

the right hand which has the electrodes attached." The
subject then rested for five full minutes and fillled out
questions pertaining to the flrst part of the experiment.
_ At the end of this phase he was told there iIs another part

to the experiment and glven the approprlate information
about the second Cold Pressor Test. Thls, too, was
terminated after four minutes after which time the subject
was glven flve minutes to rest, fllled out the
questionnalres, given the remuneratlion, thanked for his
participation and reminded of hls promlse not to discuss the

experiment with anybody.

Results and dlscussion

The total sample conslisted of 41 subjects, 21 In Group
6 and 20 In Group 7. Due to some technlcal difficultlies,
such as occasional nolse In the recording of the heart-rate,
not all subjects produced the entire spectrum of data
collected. : ~ !

The first and the most Important question relates to
the successful completion of the task. The results on the
first trial Indicate that {7 out of 21 subjects, l.e., B81X%,
completed the task successfully and kept thelr hand iIn the
lce-cold water for four minutes. In Group 7, by comparison,
only 10 out of 20 subjects, l.e., 50%, were able to keep
*helr hand In the ice for four minutes, Thlsidlfference ls
statistically significant (Chi=4,36, D.F.=1, p<.05>. This
finding Is In line with our expectation that when the
inltjal expected duration of a stressful task |s short,
subjects are better able to endure It. Analyzing the actual
duratjon of endurance in the two groups, we find essentlally
the same results. Thus, Jn Group 6 the mean duration was
219.6 seconds, wvhereas in Group 7 It was only 168.3. Table
4 presents the analysis of varlance.

Insert Table 4 about here
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Moving now to the within-sublect design, Tables § and €
present the distribution of successful completion of the two
tasks by subjects In Groups 6 and 7, correspondingly.

Table S Indicates that without exception, all subjects
that succesasfully completed the first stressful task were
capable of dolng so on the second trial as well. This
finding lends further support to the notlon that pos!tive
experience with a stressful task enhances probabllity of
success on a second subsequent task, as well as the
opposite. 1In other words, the few subjects that were unable
to compliete the task successfully and experienced failure,
endured less on the second trial as well. Thus, the
positive effects of false-short informatjon that produced
high frequency of successful completion paved the way for
longer endurance even under the second, less favorable
conditions of false~-long Information.

The picture in Table 6 |Is somewhat more complex.
Firstly, the principle of successful initlal completion was
agaln demonstrated by the fact that 9 out of 10 subjects who
completed the first task successfully were able to do so on
the second one as well. In addition, however, five new
subjects that couild not finish the flrst task were able to
do so on the second cone. This is In line with the maln
effect found between Groups 6 and 7 on the first trilal.
Thus, In Group 7 the second condition of false-short is iIn
fact psychologically easier than the first one. This 20%
Increase in successful compietion In Group 7 on the second
trlal Is qulite dramatic, in view of the fact that it has to
overcome the effects of prlior experlience., Out of 10
subjects who falled the flrst task, four were able to profilt
from the psychologlical benefit of false-short Information to
the extent that they overcame their experience with prior
fallure.

This particular analysis is further complicated because
unllke in the other groups that were given the Cold Pressor
Test twice on two consecutive occasions, In this case there
was Information change, and thus a certain amount of
credibllity loss. It Is not clear what was the precise
impact of the discouraging addition of two more minutes {n
Group 6 on the expectations of those subjects when they were
told on the second trlal that they have to endure the task
for six full minutes. They might have anticipated that this
Is not the last that they heard about the duration and it
might change elther way. Once agaln we need more precise
knowledge of the effects of false promises. Needless to
say, In Group 7 the iInitlal false alarm experience may have
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produced simllar distortions In expectations concerning the
validity of the lnitlal Information of the second trial.

To sum up this particular part of our analysis, the
maln finding Justified our attempts to extend our injitla)l
experimental manlipulations by using more extreme information
- change condltions., Thus, whereas there were no signlficant
differences In endurance between Groups 3 and 4, In the more
extreme case of Groups 6 and 7 the psychological iImpact of
the expected duration of & stressor could be demonstrated.

' The present experiment allows not only the extension of
our findings to a wider spectrum of the dimensions involved,
pbut also the testing of the robustness of some of the
earller findings. Two such findings of potentially
jmportant practical implications, as well as of theoretlca)
interest, concern the relationship between maximal
heart-rate and endurance. As already stated, maximal
heart-rate could be viewed as an indlcator of crisis.
Endurance jn the earller experimental groups was positively
related to the abllity to mobllize energy as indicated by
the amplltude of maximal heart-rate, as well by iIts later
onset. This was stated as a more general principle, cutting
across the speclflc Information conditlions within the
varjous groups. In order to test whether this finding |s
repllcated in our present study, we computed the correlatlion
between endurance and both the amplitude of maximal
heart-rate as well as iIts temporal position followlng the
beginning of the stressful task. Thils calculatlion was done
for both groups together, over both trials. The results are
very promising: The correlation between endurance on the
Cold Pressor Test and the amplltude of the maxima)
heart-rate was found to be r=0.41 (p<.001>. This, agaln,
lends support to the notlon that intensity of
psychophysiological arousal Is positively related to
endurance. This is of speclal interest In this partlcular
context, because unlike In the Dynamometer Task, coping wlth
the Cold Pressor Test does not call for direct exertion of
effort. And yet, it appears that the ablllty to mobllize
the autonomlic nervous system is a positive factor. In order
to control for possible artifacts due to an artificlal
celling effect of four minutes, this calculation, as wel, as
the subsequent one was carried out oniy on subjects who did
not endure the Cold Pressor Test for the entire four
minutes,

Even of possibly greater potentlial lmporéance. however,
is the relationship between endurance and the timing of the
maximal heart-rate. Here the correlation was found to be
r=0.29 (p<.05)! In other words, the later the crisis
arrived, the longer the subjects could endure the stressful
task. Both of these findings replicate our earlier data
from the Inltlal four groups studied during the first year,.
T -~ =aliahlllty of this phenomenon adds some confidence to
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' the notion that maximal heart-rate can be used as an

! Important indicator of a psychologlical or physical crlals
_ 3 encountered by the sublect. -
- % Our earller experiments indicated that there Is a

1 negatlve relationshlp between the tendency to engage In

3 denial on the one hand and endurance of the Cold Pressor

4 Test on the other. It was argued that denlal as an

individual aifference variable may produce false

expectations about the difficulty of the stressful task,
expectations that are then subsequently shattered by the
palnful experience. Stated differently, It could well be
that in stress sjtuations which are relatively Intense, and
provide reallty testing by virtue of their presence, the
tendency to engage iIn denjal will have negative consequences
for endurance. The present experiment makes jt possible to
test the reliability of this finding on yet another group of
sublects that were exposed to somewhat different
informational conditiongs. Once agalin, the results turned
out to be robust. The Pearson correlation between denlal
and endurance for Groups 6 and 7 was r=-.42 (p<.05>. In

other words, denja) reduced epdurance.

Stressful tasks dliffer in the amount of personal
control over the duration of the ordeal. In many mlilitary
situations soldlers have to endure hardships opposed by
external clircumstances, or by order from their superijors.

In those Instances the duration of the stress is entirely
out of thelr control. HNevertheless, In some cases soldiers
can be the sole judges of how much they can endure. 1In a
variety of sjtuations it Is not clear whether endurance is
better under conditijons of external control, l.e., out of
the domain of a person’s own declsion, or when the subjects
are asked to "do their best®*. This issue is related to the
problem of motivation and performance as Influenced by "goal
setting®. Duration of endurlng a stressful task may, In
principle, be conasjdered a case in which the goal is to
persist on a task for a glven period of time. In a recent
review of the evidence, Locke (1981) writes: "Results from a
review of laboratory and fleld studies on the effects of
goal setting on performance show that In 90% of the studies,
speclific and challenging goals led to higher performance
than easy goals, "do your best®" goals, or no goals.® (p.
125).

Of most immediate concern In any attempt to understand
Informatlion factors affecting endurance, Is direct
comparlison between an external source of authority, and the
*do your best" condlitlon. Within the context of our
experimental program, data on this lssue can provide
important clues about the 3peqlflc conditions when endurance
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may be enhanced by the type of Information most effective
" under the clrcumstances. Such a study Is Important In yet
another respect, namely, It puts into direct behavioral test
the prevalent notlons about the overall advantages of
control coplng with stres.

A prior]l It Is not clear whether control will Increase
or decrease endurance of certaln types of stressors.
Lazarus and Folkman (1984), In thelr comprehensive treatment
of the toplc are clearly aware of Its complexlty: °“The
relationship between situational control appralsals and
appralsals of threat and challenge 1s complex. Most theory
and research on the the relatlionshlip between control and
stress |s based on the assumption that having control |Is
stress-reducing. Yet there are studies indlcating that the
obverse |s sometimes true (For examples see reviews by
Averill, 1973; Thompson, 1981)." (p. 72).

Method

Two groups of subjects, Group 8 and Group 9,
respectively, particlipated In a study employing once agaln
the combination of a between and within-subject design.
Each had to endure the Cold Pressor Test twice. Subjects In
Group 8 started by putting thelr left hand into the lce-cold
water and were told to keep 1t there: as long as vou can.
On the second trial they used thelr right hand and were tuld
to keep It In the lce-cold water: wyntll we tell vou to
remove it. In Group 9, the conditlons were reversed. Table
1 describes the speclfic experimental design.

Ingsert Table 7 about here

Since subjects In this experiment used both of their
hands consecutively, It was unfeas)ble to obtdin
PSychophyslologlical recordings, normally taken from the
other hand. The central dependent variables in this study
vere, however, essentlally the same as in previous groups,
hamely, the behavioral endurance of the Cold Pressor Test.

All subjects in this research were male students at the
Unlverslty of Halfa. They were recrulted from the entire
body of students on a voluntary basis. A fee of 1520.00 was
Offered for participation. All sublects were tested -
Individually, All In all there were 42 subjects that were
° t-tecaan the two experimental
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Trial)l 1§ Trial 2
Group 8 Control No Control
. Group 9 No Control Control

" Table 8: Success and Fallure by trials, Group 8,

Trial 2
Trial 1 Success Fallure
“Success 3 o -
Fallure 4 13
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Results and dls

Looking at the successful commpletion of the four
minute task, comparison between the first trlal of Groups 8
and 9, respectively, reveals that under the condlitlions of
control, subjects were less able to endure the Cold Pressor
Test. Thus, whereas In Group 8 (control) only three out of
21 subjects (}l.e., 14.3%) were able to complete the task,
under the no control conditlons of Group 9, elght out of 21
(38.1%) vere able to do so. This difference is significant
at the p<.05 level. The within-sublject comparisons reveal a
similar picture: 1In group B the percentage of successful
completion changed from 14.3% to 33.3%, when switching from
the control to the no control condlition (T=2.17, D.F.=20,
p<.05). 1In Group 9, the design called for the opposite
order, namely, from lack of control to control. The
percentage of success dropped from 38.1% to 33.3%. Whereas
this drop Is not significant, It Indicates a tendency
towards the advantage of no control. Furthermore, in view
of the fact that successful experience with the Cold Pressor
Test usually leads to subsequent success on the second
trilal, this drop In successful performance may be viewed as
more Important than that indicated by the actual numbers.

Jables 8 and 9 present the distrlbutlor. of successful
completion of the task for each group separately.

Yet another analysis relates to the actual duration of
endurance under the varjous condltions, taklng into account
those subjects that did not keep their hand In the ice-cold
water for the full four minutes. Once agaln, In Group 8 the
mean duration for the control condition was 94.2 seconds,
and for the no control conditlon 132.8 seconds. (T=2.S55,
D.F.=19, p<.05). The means for Group 9 were 145.2 for the
no control conditlion. and 130.5 for the control condition
(N.S.>. The particular design used In this study allows an
addlitional comparison, namely, that of the difference In the
endurance under the two condlitions. A new varjable was
calculated by subtracting the duration of endurance on the
second task from the duratjon of endurance on the first
task. For Group 8 thils new measure describes the advantages
of control, and for Group 9 the advantages of lack of
control. Table {0 presents the analysis of varlance
comparing the two groups on this difference measure.

Insert Table 10 about here
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Table 9: Success and Fallure by trials, Group 9.
Trial 2 !
Trlal! Success Fallure
Success (3 2
Fallure b 11
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Table 10: Analvsls of varjance of differential endurance,

Groups 8 & 9,
Group Mean SD Source SS D.F. F Sig.
8 38.6 67.8

Between 28,335 1 6.1 P<.05
9 -14.7 €8.6
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The analysis of varlance Indicates that the two groups
are signjflcantly dlifferent on this measure, demonstrating
once more the advantages of the absence of control for
endurance. The fact that for most of our subjects the
no-control condition was easler, cuggests that this
particular type of stressor, calling for passive, rather
than active copling, may be particularly vulnerable to the
impact of control. Thus, It Is concelvable, that giving the
subjects the control over the duration of the stress,
produces continuous self-monitoring of the pain. Subjects
are contlnuously trying to measure their capacity to go on,
and consequently are unable to distract their mind from the
painful experlence of the Cold Pressor Test. This
explanatlion, must, however, be put to a much more stringent
test, by comparing endurance with an essentlally passjve
task with a more active one. We would then predict that
wvhen the task allows for active coplng, control !s more
beneficlal. !

It is Important to note that whereas most subjects
endured the Cold Pressor Test better under the no control
condltion, for some of them there was no such difference,
and a few actually performed better under the control
conditions. It Is obvious that In many milltary contexts it
can be of use to khow who are the soldiers that endure
better under control) conditions and who are those that do
better under the no control condition. This finding thus
opens a most Intriguing and complex area of study of
Individual differences, an effort that calls for speclal
research of its own.

Looking at the )limited personality varlables utillzed
In thils research, 1t is lmportant to note that locus of
control, as measured by the Rotter Scale, was only mlidly
and not signlficantly correltated with actual behavioral
locus of control. Thus, the paper and pencl) test. whlle
easy to use, has very little relevance to actual behavioral

~differences In this area.

E1ELD

The contract for our research stipulates the advantages
of pre-testing some of the laboratory findings In the
context of fleld experiments. More specifically, the usage
of soldiers as subjects can significantly facilitate the
transiation of our data Into the pragmatic military domain.
Considering the fact that the ideas for the experimental
work actually stemmed from the fleld, such a continuous
Interchange between laboratory and fleld research may
Clearly increase the vaiue of our rescarch. At the same
time, however, the preliminary status of the fleld
experiment cannot be overstated. It Is only after
accomplishing the entire spectcum of our tasks, that a more
solid translation into the fleld could be expected.
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The particular fleld experiment described here was
carried out durlng the Intensive training perlod of a highly
selected, highly motivated group of soldiers, who were
candidates to Joiln a prestigious unit. It consisted of two
parts:

In the first part, 40 soldlers were divided Into two
groups of 20 each, that were about to embark on a 40
kiiometer march. The full information group was toild
expliclitly that the distance conslisted of 40 kllometers, and
they were further kept Informed during the march Itself.

The second group, the no information group, did not recelve
any information whatsoever, elther prior to the beginning of
the march or during the march proper.

The march itself took place under extremely Inclement
weather. It started during the night when it was very
windy, pourlng rain, and some ha)). Each soldier carried 30
kllograma of equipment, and thelr route lncluded a very
steep climb. Needless to say, both groups marched on the
same night, with only a small distance between them, to
ensure that there will be no communjcation between the two
groups. Severa)l offlcers accompanied each group, and kept
cont jnhuous observatlion of the Indlividual performance of all
soldiers. These observations were subsequently translated
into a regular performance report at the termination of the
marcch.

Given the high motlvation and excellent physical shape
of the participants, It came as no surprise that with the
exception of one soldier, all were able to finish the march
successfully. In the "no Information® group, there was one
soldier who broke down under the strain. At the same time,
however, the performance reports of the offlcers iIndicated a
major difference between the two groups. Thus, morale was
significantly lower In the "no Information" group, as was
mutual aasistance among the soldlers. There were also more
unauthorized stops during the march itseif. At the end of
the march, the soldiers were asked how difficult |t was, and
subjects In the "no Information® condition reported a much
.higher level of subjective stress than those In the "full
informatjon® condition. These results are in line with the
experimental evidence coming from the laboratory, and
e:ﬁourage the attempt to generallze from one domaln to the
other.

There Is, however, a continuation to the experiment,
which turns it into a much more Interesting study. One
month after the Initial march, the same soldiers had to go
on a second 40 k)]liometer march. By now there were only 18
of the original 40 left in the training, thus drastically
reducing the sample s!ze. These subjects could be v)ewed as
highly seiected for physical and mental endurance. Once
again it was a night march in very bad weather, with 30
kilograms of equipment. This time, however, the groups were
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not divided Into two, but all subjects were told that this

was going to be a 60 kilometer march. The plan was to

observe the impact of Initially discouraging information

with subsequent correction en route. Durling a major rest

period which took place at the 23rd kilometer, the commander

of the march asked all those who cannot go on [to step

forward In order to be collected by a command car. $Six out

of the 18 sublects did so. At this polnt, the psychologist

accompanying the march intervened with the commander In

charge and asked him to announce the actua) distance right )
awvay. He then told the soldiers that Instead of an -
additlional 37 killometers they have to go on for 17
kilometers only. Further, he asked all those who want to
rejoin the march to do so. All six of the dropouts were
able to Joln the group and finish the march In its entirety.

Thlis experiment clearly lllustrates the disadvantages
as well as the advantages of a fleld study. Thus, It was
origlinally planned to change the informatlion only at the
very last moment, namely, ai. the 39th kilometer, Just before
the end of the march. The fact that 33% of the soldiers
were unable to go on, made }t necessary to change the
original plan, and provide the encouragling Information when
it was most needed. Thls Improvisation, whlle reducing the
*neatness” of a fully controlled experiment, is much more
indlcative of real-life situations.

As demonstrated one month before, all these soldiers
had no problem In finishing a 40 kllometer march. At the
same time, as long as they believed that it was a 60
kilometer distance, they were apparently psychologically and
physically exhausted by this |nformation. Once the change
for the better was announced, all dropouts could mobllize
sufficlent energy to rejoln the ranks and flnlsh the march

successfully. These dramatic results indicate the potential

endurance. Not only can the Informatlon produce fatigue,
but It can also reduce It rather quickly. The high cost
effectiveness of such manipulations warrants further
in-depth research of the parameters involved. It Is
anticipated that experiments carrled out during the third
year of this study will provide additiona) important
informatlon pertalning to this set of iIssues.
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